Human cathelicidin peptide LL-37 as a therapeutic antiviral targeting Venezuelan equine encephalitis virus infections.
Venezuelan equine encephalitis virus (VEEV), a new world alphavirus belonging to the Togaviridae family, causes periodic disease outbreaks in humans and equines with high associated mortality and morbidity. VEEV is highly infectious via the aerosol route and so has been developed as a biological weapon (Hawley and Eitzen, 2001). Despite its current classification as a category B select agent, there are no FDA approved vaccines or therapeutics to counter VEEV infections. Here we utilize a naturally occurring host defense peptide, LL-37, as a therapeutic strategy to inhibit VEEV multiplication in infected cells. LL-37 has previously demonstrated activity against several viruses by directly interacting with viral particles and indirectly by establishing an antiviral state in the host cell. We show that LL-37 exhibited potent antiviral activity against VEEV by inhibiting viral replication. Genomic RNA copies of the TC-83 strain of VEEV and viral titers were significantly reduced compared to non-treated controls. LL-37 also inhibited the virulent Trinidad Donkey (TrD) strain of VEEV. Entry assays revealed a robust reduction of viral RNA copies at the early stages of TC-83 infection. Pre-incubation of cells with LL-37 and TC-83 resulted in a strong inhibitory response, indicating that LL-37 impacts early stages of the infectious process. Confocal and electron microscopy images confirmed the aggregation of viral particles, which potentially accounts for entry prevention and hence reduced viral infection. LL-37 treatment also modulated type I interferon (IFN) expression in infected cells. LL-37 treatment dramatically increased IFNβ1 expression in treated cells in a time-dependent manner. Our results establish LL-37 as a relevant and novel potential therapeutic strategy for the treatment of VEEV infections.